Evaluation of potential genetic associations between ethanol tolerance and sensitization in BXD/Ty recombinant inbred mice.
Ethanol (EtOH) has both locomotor stimulant and locomotor ataxic effects. Repeated EtOH treatment can result in the development of behavioral sensitization (increased sensitivity) similar to that seen with the classical stimulant drugs amphetamine and cocaine. However, it has been suggested for EtOH that sensitization may be a by-product of the development of tolerance to the sedative/ataxic effects of EtOH. It is also possible that the converse is true: that tolerance develops as the result of sensitization development. We examined this notion by measuring EtOH sensitization and tolerance in the BXD/Ty recombinant inbred strains. Changes in locomotor activation and grid test ataxia were used as the measures of sensitization and tolerance, respectively. If a genetic relationship exists between sensitization and tolerance, then those strains most susceptible to sensitization should also develop the most robust tolerance. Genetic correlations did not support the presence of this relationship. In addition, the use of the BXD/Ty recombinant inbred strains enabled us to perform gene mapping by quantitative trait locus analysis for activity and ataxia measures. We found that 28% to 79% of the genetic variation in the various activity and ataxia responses could be explained by the identified quantitative trait loci associations. However, when associations of gene markers with behavioral phenotypes were compared, we obtained no strong evidence for common genes determining magnitude of sensitization and tolerance. Thus the results of this study do not support the hypothesis that sensitization results from development of tolerance to the sedative/ataxic effects of EtOH or, conversely, that tolerance is a by-product of sensitization.